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SECTION 1, Summary and Main Conclusions 

1-1 A project which began in 1965 largely as a task of translating Soviet 

courses-of-study and texts for use in Indian schools, has gradually emerged as 
a more creative project developing new curricula and original teaching materials. 
The team worked slowly from 1965 to 1967 partly because of problems of 
communication, partly because the team was incomplete and partly because of 
difficulties in finding a working agreement with Indian counterparts. As these 
problems have been overcome the tempo of production has increased, 
lo2 During 1968 there have been adaptations and major revisions of courses 

first developed between 1965 and 1967, The courses now proposed for Middle 
School (with the possible exception of physics) are more in line with inter- 
national trends in science teaching, 

1«3 Courses designed in 1968 for Higher Secondary School are strongly in- 

fluenced by trends in U,S,A, (NSF) and Britain (Nuffield) and will make science 
courses m India at this level consistent with accepted international trends, 

1.4 The main weakness of the project so far has been lack of systematic 
evaluation and continuous feed-back from the schools, A design for a programme 
of evaluation has been proposed and accepted in principle by the UNESCO team 
and NCERT, An important part of this proposal is that evaluators be added to 
the team either as experts or consultants and that additional evaluators be 
appointed by the Indian Government, 

1.5 Another major weakness has been that the first members of the team 
wrote for only one pattern of Indian education and that their materials must 
now be adapted for alternative patterns. Solutions to this problem are pro- 
posed with special reference to biology, 

1.6 The project is in need of stronger international influence by using 
more part-time non-Soviet consultants who would each return at regular intervals. 
My own experience suggests that this international co-operation would be 
welcomed by the experts, 

1.7 The science workshop attached to the project is not functioning satis- 
factorily, It should be involved more with teachers and should be making more 
generalised and improvised equipment, 

1.8 The materials produced for Middle Schools are being taught with 
varying degrees of success. Lack of systematic feed-back has led to some books 
being out of tune with the real situation in schools. Proposals are made to 
overcome this problem. There is, however, keen interest in the work amongst 
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most pupils, especially in biology and chemistry. 

1.9 Materials produced by the UNESCO team and by the NCERT Study Groups 

provide the States with a choice of alternative courses. At first these pro- 
jects were widely divergent. Recent revisions by both groups has, fortunately, 
brought the courses closer together. For example, new syllabuses for Higher 
Secondary School in biology are now very similar in both UNESCO and Study 
Group drafts. 

SECTION 2. Terms of Reference and .Their Interpretation 

2.1 The terms of reference in the contract with UNESCO were as follows : 

A. to meet with the team of experts at the Secondary Science Teaching 

Project in India and discuss the methods of work in writing out new 
courses of study and in preparing new teaching materials as well as the 
ways and means of in-service training of science and mathematics 
teachers; 

Bo to hold seminars with the university staff engaged in reform of school 
curricula; 

C„ at the invitation of university faculties and education authorities 
deliver lectures on my special fields of research; 

D. to submit a report to UNESCO on completion of the mission. 

2.2 My teaching experience and qualifications in science education are 
mainly in biology. Paragraph 2.1A was, therefore, interpreted by the Chief of 
Mission and by the Director of the Science Education Department of the National 
Council for Educational Research and Training as work mainly in the field of 
biology curriculum. In addition, as much of my work in Australia has been to 
evaluate achievements of pupils in science and to analyse the attainment of 
the objectives of science curricula, the in-service training aspects was 
interpreted as work with schools and teachers mainly in evaluation. In this 
way it was considered that local teachers would gain some training in 
techniques of evaluation, while at the same time giving the science teaching 
project a model for the implementation of a more rigorous system of continuous 
evaluation (and hence feed-back) of materials produced. Work in evaluation 
was to be mainly in biology but I was also to help produce models for the 
evaluation of syllabuses and textbooks in chemistry, physics and mathematics. 
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SECTION 3 . The Current Position of the Project as a Whole 
A. Production of Syllabuses and Books 

3.1 According to the Recommendations of the Education Commission (1964 
to 1966) separate sciences were to replace general science in the Indian 
Middle Schools. The UNESCO Science Teaching Project, therefore, aimed to pro- 
duce separate courses for the Middle School in physics, biology and chemistry. 
This was planned, however, on- the assumption, that all pupils will take all 
tnese subjects so that there would be a tightly correlated programme of science 
and mathematics catering both for general education and providing a base for 
further study in special sciences in the Higher Secondary School. 

3.2 This objective has been achieved. Science syllabuses and pilot 
editions of books are now available for classes VI, VII and VIII in biology, 
physics and mathematics and for classes VII and VIII in chemistry. Teachers’ 
Guides are either published or almost ready for publication. 

In the main, these courses are based on sound principles of curriculum 
construction in that they have clearly defined objectives and strong internally 
consistant structure. They of course, reflect trends in science teaching in 
the Soviet Union. 

While materials for Middle School are, on the whole, adequate as 

preliminary editions, there are two central problems in their final revision 
and editing. 

i. The team of experts does not have sufficient backing from Indian counter- 
parts adequately trained in the techniques of evaluation. Revision so 
far has been based on ad hoc feed-back and generalised reports from teachers 
in experimental schools. There is need for a more thorough systematic 
collection of data. This kind of information of course, is best collected 
by Indian evaluators who have no problems of communication with pupils or 
teachers and who thoroughly understand the local system of education, 
ii. When the materials were first planned, a wide-spread pattern in Indian 
schools was to have five years in Primary School followed by three years 
in Middle School (classes VI, VII and VIII). The Education Commission, 
however, has recommended (1964) a change to 4 + 2 or 3 so that Middle 
School would begin in class V. Materials produced by the UNESCO team, 
especially in biology and physics, had in mind pupils of classes VI, VII 
and VIII. In revising the materials some method has to be found to cater 
both for pupils who start Middle School in class V and for those who start 
in class VI. This problem is not acute in mathematics or chemistry 
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because the materials appear to have been prepared at levels appropriate 
for either class V or class VI, The solution to the problem in physics 
and biology requires experimental comparisons between classes V and VI . 
Because of shortage of time I was only able to undertake this for biology. 

A report of this experiment and the solution proposed is given below - 
Section 8.3 and Appendix E. 

3.3 The project is now moving into its second phase 0 Draft syllabuses 
have been prepared in chemistry, physics, biology and mathematics for the 
Higher Secondary School, and content specifications made for the first text- 
book for each subject. I was impressed with this phase of the project. The 
following features, especially in biology, chemistry and mathematics are very 
satisfactory. 

i. While care has been taken to use Indian criteria for the selection of 
topics, current trends in curriculum in Australia, Britain (especially 
Nuffield), the Soviet Union, and the United States (especially the various 
NSF programmes) have strongly influenced the philosophy of the xurricula. 

The course will be consistent with the best international trends in the 
teaching of science and mathematics. 

ii. It has been recognised that materials must now be prepared for pupils coming 
to Higher Secondary School from Middle Schools of two basic types (classes 
V, VI and VII; or_ VI, VII and VIII). Courses and content specifications 
have catered for this difference by appropriate arrangement of subject 
matter and by developing writing styles suitable for the two age ranges. 

3.4 The programme and content specifications in physics and Higher 
Secondary School follows the approach of classical physics. While recognising 
that this is largely personal opinion and a matter of some controversy in 
science education, I would have preferred the course to follow current develop- 
ments in Britain (Nuffield "A" level), Australia (N.S.W. Higher School Certifi- 
cate), or the U.S.A. (Harvard Project Physics). 

3.5 As in the case of the revision of Middle School materials, the pro- 
duction of courses and textbooks for the Higher Secondary School should in- 
volve a system of continuous evaluation (and feed-back) as materials ar being 
written. This is probably even more necessary for the Higher Secondary School 
than for Middle School because the courses, with the possible exception of 
physics, are very new and revolutionary in approach as far as the Indian 
educational system is concerned. This makes it critically urgent that 
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appropriate Indian evaluators be appointed as early as possible during this 
phase. Systematic feed-back can then come from the outset and continue during 
production. This should greatly speed up the production of the final editions . 

3.6 Related to this latter problem (3.5) is the need to strengthen the 
academic help provided by the Indian Government. The present counterparts 
(staff of NCERT) have, in the main, been excellent partners in the production 
of materials for Middle School 0 The new courses proposed for the Higher 
Secondary School, however, are very modern and contain concepts requiring 
development by highly skilled -scientists who are at the same time skilled 
teachers. The Indian contribution to the project should be strengthened in this 
regard. 

3.7 A serious problem for the project lies in the gap between publication 
dates of English and Hindi editions of textbooks. For example the chemistry 
text for class VIII was available for the beginning of term (July 1968) but the 
Hindi edition (needed by almost all pupils in Delhi) is not yet available, and 
duplicated versions of chapters 1 and 2 were given to schools as recently as 
13th November, 1968. It is hard to apportion blame for this delay, but if the 
counterpart had been preparing simultaneous translations as the material was 
being written the editions would have been issued simultaneously. 

SECTION 4 . The Current Position of the Project as a Whole 
B . Production • of • Equipment 

4.1 It was not possible to analyze the production of equipment in detail 

as most time was given to curriculum and evaluation. However, the following 
impressions were gained : 

i. Production of kits for chemistry seem functional and well designed, but 
are perhaps over-elaborate for the needs of Middle Schools, 

ii. Although I could not explore the economics of this, I have the impres- 
sion that not enough is being done to find sources of ready-made 
equipment. Some specifically designed items with minor adaptations, may 
well have been bought c ready-made’ at lower cost, 

iii. One considerable merit is that materials produced exactly match the 

needs of the course 0 Sometimes, however, this has caused equipment to 
be made with rather specialised and limited use. 

iv. Not enough use is being made of improvisation along the lines recommended 
in the UNESCO source book for science teachers. 
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Vo Insufficient use is being made of the workshop for the in-service 

training of teachers . For example, no special ’workroom’ has been set 
aside for teachers to come and make items of equipment without inter- 
ference with the general production. Insufficient use is being made of 
equipment for training teachers in the ’art of improvisation’ . 

4 C 2 The most interesting and efficient workshop of this type that I have 

seen in a developing country is in the Science Teaching Centre in Nairobi (but 
that was in March 1966). Perhaps it may be possible to arrange for a short- 
term consultant who has worked in that Centre to visit Delhi to help with 
organisation of the workshop there. 

SECTION 5. The Current Position of the Project as a Whole 
C. Acceptability in Schools 

5.1 It was possible to visit ’UNESCO Experimental Schools’ in Delhi and 
Hyderabad. In addition, non-experimental schools were visited in these two 
cities and also in Madras. A list of schools visited is given as Appendix A. 

In addition, a study in depth was made of the acceptability of the biology 
materials in classes V and VI of the NCERT Demonstration School (see Section 
8.3 and Appendix E) . 

In all schools, teachers were interviewed, lessons observed, notebooks 
examined and where possible oral tests administered. In almost all schools I 
taught one class (sometimes more than one) for a proportion of a period - some- 
times in English and sometimes in the local mother tongue with the aid of an 
interpreter. 

5.2 I gained the following impressions ? 

i. Biology was very * 7 ell received. The interest was very high. In particular 
there was an enthusiastic response to the experimental work, to field 
trips and to handling biological specimens in the laboratory or classroom, 

ii. Chemistry was successful and popular but physics relatively unpopular 

(great interest in practical work in chemistry, less interest in practical 
physics) , 

iii. Mathematics appeared to be causing some difficulty. Pupils were less in- 
terested in mathematics than in the sciences and had more difficulty in 
grasping the concepts, 

iv. In the VI class of all schools there was some difficulty in teaching the 
logic of the scientific method. For example, pupils had difficulty in 
seeing the purpose of a ’control’ or to follow the deductive steps in 
reasoning from data to conclusion. 
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Vo AH courses were too long. Teachers were under strain to complete the 
programme. 

5.3 On the whole the materials for classes VI, VII and VIII appear to be 
satisfactory for urban schools. All courses and books are now under revision 
and most of the difficulties appear to have been overcome. They would have 
been overcome earlier had there been a mechanism of continuous feed-back as 
materials were being written in the- first place, 

5.4 Detailed recommendations for modification of syllabus and textbooks in 
biology for Middle School were prepared and are discussed below (Section 8 and 
Appendices C, D and E) . 

SECTION 6. The Current Position of the ■ Project as a Whole 
D. Administration and Staffing 

There is considerable merit in having a UNESCO team drawn largely from 
one country - in this instance from the Soviet Union. This gives a strongly 
united homogeneous group with clearly defined and agreed objectives. The 
obvious dangers of ’cultural bias’ could be largely overcome by the use of short- 
term consultants from other countries. I strongly recommend that in this in- 
stance the use of the short-term consultant be a major feature of the programme. 
The consultants should return regularly to the project to ensure follow-up of 
their recommendations. Such consultants should be science educationists rather 
than subject specialists, 

6.2 I personally found no difficulty in identifying with the team and work 
involved far more than an’exchange of views’. All suggestions, recommendations 
and advice were discussed fully and carefully and usually either adopted 
completely or in part, I found my UNESCO colleagues adaptable and most willing 
to consider and act on new points of view. It was this flexibility and 
adaptability (and I speak now especially of the biologists with whom I worked 
most closely), that convinced me that short-term consultants from other 
countries would be welcomed. Provided he could identify quickly with the group, 
such a consultant could exert considerable influence and accelerate progress. 

6.3 The relationship between the UNESCO expert and his counterpart is 
complex. I found that with the exception of one or two unsatisfactory ’pairs’ 
(none in biology) the relationships were good. Certainly there were no clashes 
of personalities. Problems arose when the expert tried too hard to speed up 
production. This project has taken quite a long time to produce its first 
pilot editions. At least part of the explanation is in the tactful handling of 
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the counterparts by the experts. If the project is to have lasting meaning 
and value, it must in essence, be the product of the Indian counterparts. 
Restraint by the experts who are greatly tempted to ’write quickly to get a 
book produced’ has meant a much greater Indian involvement - at the expense, 
of course, of the time schedule. Pressure on a counterpart from an expert 
only results in confusion and badly produced material* Materials written by 
experts alone have no meaning for Indian education. The method adopted by this 
team is the right method, but it is also the slow method. Nevertheless, rate 
of progress in the early stages was surprisingly slow* Tempo of production, 
however, now seems satisfactory. 

6.4 There are two other explanations for the relatively slow rate of pro- 
duction in the initial stages of the project. Firstly, a team of purely Soviet 
Experts has difficulties in communication with Indian counterparts, teachers 

and pupils. Stronger international influence by means of short-term consultants, 
would accelerate production. Secondly, the team was incomplete for some time 
during the period 1965 to 1967, 

6.5 The number of permanent experts on this project is adequate in number 
only if (a) they are supported by a stronger team of Indian counterparts, 
especially evaluators and good scientists for the Higher Secondary phase and, 

(b) there is a continuous flow of short-term consultants from a variety of 
countries with sophisticated science curricula. 

SECTION 7* The Need for Evaluation 

7.1 The need for strengthening the systems of evaluation and feed-back have 
been stressed above. A modest proposal for evaluating the project was pre- 
pared in consultation with one UNESCO expert and one Indian counterpart. This 
proposal is attached as Appendix B, This proposal was accepted by NCERT and 

a workshop for constructing test items was held in November, 1968. The proto- 
types of ten unit tests were successfully constructed during this workshop and 
a plan of operation for future phases of the evaluation programme approved in 
principle by NCERT. 

7.2 Successful continuation of this programme is dependent on the appoint- 
ment of appropriate Indian counterparts and on the use of short-term consultants 
(or a permanent expert) who could advise and direct the programme. 
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SECTION 8 . Biology Syllabuses and Textbooks •; UNESCO/NCERT 

8.1 My first task in September 1968 was to help with the revision of the 
biology syllabus for Middle School. Proposals for amendment recommended re- 
duction in content, breakdown of the formal phylogenetic treatment character- 
istic of the traditional curriculum to give a more applied and ecological 
approach, and to introduce a new section at the end of the course on the 
interaction between man and his environment. The report on this syllabus is 
attached as Appendix C. Almost all the recommendations have been adopted with 
the exception of the suggestion that microscope work be omitted from Middle 
School. UNESCO experts were largely in favour of its omission but Indian 
counterparts wished this work to remain. The revision of this syllabus with 
the strengthening of the environmental aspect, brings it more into line with 
international trends in the teaching of biology. 

8.2 The textbooks produced by the UNESCO/NCERT team in biology for use in 
Middle Schools were analysed. A general report on these books is presented as 
Appendix D. Recommendations suggested some reduction in content, simplifica- 
tion of style and improvement of illustrations and questions. On the whole the 
alterations required to these books for successful use in classes VI, VII and 

VIII would be relatively minor provided they are also brought into line with 
the revised syllabus. 

^•3 As mentioned above (Section 5.1) a detailed research study was com- 

pleted on the acceptability in class V of biology materials produced for class 
VI. The report of this study is attached as Appendix E. The main recommenda- 
tions were as follows : (i) if books II and III were shortened and simplified, 
they could be used under either Scheme ’V, VI and VII* or ‘VI, VII and VIII 1 , 
(ii) Book I, however, should have two editions one for each scheme. Details 
of the recommendations are given in Appendix E. 

t ^ is P°i nt it is impossible to avoid a serious criticism. The plan 
of production should, at the outset, have catered for the two patterns of 
education in Middle School. These two patterns existed at the outset of the 
project and the change to the V, VI, VII scheme had been foreshadowed at that 
time by the Education Commission. It is hard to see how this obvious point 
could have been overlooked. It is very much more luck than good management 
that will enable this problem to be overcome in the way recommended in 
Appendix E. 
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8.5 The proposed syllabus for Higher Secondary School in biology closely 
follows the Yellow version of the BSCS with appropriate modifications fo. 
Indian schools. While this is an excellent programme, it does pose certain 
problems for implementation in India and some of them are considered in 
Appendix F. 

8.6 A content specification for the first volume of the text books for 
class IX was produced as an advisory document at the request of the UNESCO 
Biologists. This is attached as Appendix G. 



SECTION 9. Relationship Between UNESCO/NCERT Biology and Study Group/NCERT 
Biology 

9.1 The materials produced by the NCERT Study Groups were at first 
developed independently of the UNESCO project. Fortunately a number of joint 
consultations and seminars have moved these two projects closer together. 

9.2 The syllabus and textbooks produced by the Study Groups for Middle 
School are not very satisfactory. While the biology is good, basic principles 
of curriculum construction have been ignored. A report was submitted to the 
Study Groups at their request and, if the recommendations in that report are 
accepted, the syllabus and text for Middle Schools will be brought more in to 
line with the UNESCO materials. This report is attached as Appendix H. 

9.3 At a conference with the Study Groups in Madras I was able to assist 
with vhe final draft of the syllabus in biology for Higher Secondary School. 
This is now very much more like the syllabus proposed by the UNESCO team and 
the two courses are by no means incompatible. See Appendix A 0 

S ECT ION 1 0 . Relationship with Science Talent Quest 

10® 1 The UNESCO experts have been asked to help with seminars and work- 
shops for the above project. For example, a course of lectures in biology was 
proposed and submitted to a "Seminar on Identification and Nurturing of 
Scientific Talents", October 14 - 16, 1968. This was organised by the Depart- 
ment of Extension Services of the Central Institute of Education, Delhi-7. 

10.2 A word of caution should be introduced here. This is essentially a 
peripheral activity of NCERT and the time and energy of the UNESCO experts 

snould be used sparingly in activities other than those central to their main 
task. 



SECTION 11. Lectures and Seminars 

11.1 As specified in Section 2 a number of seminars, talks and lectures 
were given. These are listed in Appendix J. 
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LIST OF SCHOOLS, VISITED AND A REPORT ON VISITS 
TO MADRAS AND ' HYDERABAD 



A^. List of Schools Visited 
Delhi 

1. The Mothers School, Aurobindo Marg, New Delhi-16. 

Principal : Mr. M.P. Chhya 
Biology teacher : Mrs M. Pathrose 
2 Model G.G.HoS.S. No. 1 Sarojini Nagar, New Delhi-3, 

Principal : Mrs. P. Hira Singh 
Biology teacher : Mrs. S.L. Vedehra 
3, GcG,H e S,S, Bela Road, Delhi. 

Principal : Mrs, S,R> Soiri 
Biology teacher : Mrs, S. Siddique 
4- G.H..S.S, No, 1 Sarojini Nagar, New Delhi-3, 

Principal : Mr, B,. S. Chanham 
Science teacher : Mr. P,S. John 

5. G.H.S.S, Mehrauli II, New Delhi-30, 

Principal : Mr. Sohan Dal Gam 
Science staff 

6. Springdales School, Pusa Road, New Delhi-5. 
Principal : Mrs, Rajni Kumar 

Biology teacher : Mrs, C, Tangri 

7. G.H.S.S. Bashai Dara Pnr, New Delhi-15. 

Principal ; Mr. S,N„ Tewari 

Science teacher : Mr. Param Singh 

Madras 

8. Madras Christian College School, Chetpat, Madras-3. 
Headmaster ; Mr, E.D. Savarirayan 

Science staff 



Madras (continued) 



Corley High School, Tambaram. 

Headmaster : Mr. S. Thomas 

Head clerk ; Mr. L.M. Peyamogana 

Baby Middle School, Tambaram, Madras-45. 
Headmaster : Mr. K. Dorairaj 

Assistants : Mr. V. Pattabiraman 

Mr. M. Thyagarajan 



Hyderabad 

11. Government Multipurpose High School, Nampalli. 

Headmaster : Mr. S.M. Rairndra 

Science staff 

12. Wesley Boys 1 Multipurpose School, Secunderabad. 

Principal : Mr. T.P. Sadanandaw 

Science staff 

13. Government Boys 1 High School, Nallagutta, Secunderabad 
Headmaster : Mr. P. Anjameynhi 

Science staff 

14. Government Boys 1 High School, Irrum Manzil, Hyderabad-34. 
Headmaster : Mr. K.V. Madhusudham Rao 

Assistant : Mr. A. Prabhaker Rao 



APPENDIX A (Continued) 

REPORT FROM DR, G.R, MEYER TO PROFESSOR S.A. BALEZIN AND DR. M.C, PANT ON 
VISITS TO EDUCATIONAL INSTITUTES IN MADRAS AND HYDERABAD 
25th TO 31st OCTOBER, 1968. 



1 . Objectives of Visits 

The main purpose of the visit to Madras was to develop contacts with 
the Study Groups of the NCERT in Biology meeting in Madras for a national 
conference from the 24th to 26th October, 1968. These groups sought advice on 
the text books for Middle School Grades VI, VII and VIII produced by their 
committee and on the construction of a course of studies in biology for Grades 
IX, X and XI. 

A further purpose was to study schools in the Madras district with a 
view to (i) offering comments and advice on teaching methods and, (ii) giving the 
UNESCO Science Teaching Project further understanding of the standards of 
education in schools in Madras State. 

The central objective in visiting Hyderabad was for discussions with 
the staff of the Science Education Department of the State Council for Educa- 
tional Research and Training on the adaptation of the UNESCO Science Teaching 
Project materials for use in the State of Andhra Pradesh, Opportunities were 
also taken to obtain further evidence on overall standards of education in 
Andhra Pradesh on general problems of science education and, in particular, on 
aspects of the teaching of biology. Detailed visits were, therefore, paid to 
the Botany, Zoology and' Chemistry Department of Osmania University, to the 
offices of the Mobile Science Van of the Andhra Pradesh Akademi of Sciences, 
and to representative schools in and near Hyderabad, As in Madras, advice was 
given when scught by teachers on teaching methods and on classroom and 
laboratory organisation, 

2 . Itinerary 

Friday, 25th October 

Morning Travel New Delhi to Madras 

Afternoon Discussion - with Biology Study Group on text 

books of Biology for Grades VI, VII and VIII, 

Saturday, 26th October 

Morning Further discussion with Biology Study Group on 
text books. 

Afternoon Participation in Seminar of Biology Study Group 
on construction of syllabus in Biology for 
Grades IX, X and XI 



Monday, 27th October 
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3,1 



Morning i) 

ii) 

Afternoon i) 
ii) 

Tuesday, 29th October 
Morning i) 

ii) 



Afternoon i) 
ii) 

Wednesday, 30th October 
Morning 

Afternoon i) 

ii) 

Thursday, 31st October 
Morning i) 



Discussions - with representatives of 
Directorate of Education on system of 
education in Madras State, 

Visit to Madras Christian College School, 
Chetpat, Madras. 3. 

Visit to Corley High- School, Tambaram. 
Visit to Baby Middle School, Tambaram. 

Travel Madras to Hyderabad. 

Visit to the headquarters of the Mobile 
Science Van' of the Andhra Pradesh Akademi 
of Sciences. 

Visit to Government Multipurpose High 
School, Nampalli. 

Visit to the Department of Science 
Education of the State Council of 
Educational Research and Training. 

Visit to Wesley Boys Multipurpose School, 
Secunderabad . 

Visit to Government Boys High School, 
Nallagutta, Secunderabad. 

Visit to Government Boys High School Irrum 
Manzil, Hyderabad. 34, 

Discussions with Professor Suxena, Head 
of School of Botany, Osmania University on 
the structure of university education in 
the sciences in Andhra Pradesh. 



ii) Visits to the Botany, Zoology and Chemistry 
Departments of Osmania University. 

Travel Hyderabad to New Delhi. 

3, Reports on Specific Topics 

Report to the Biology Study- Group on Texts for Grades VI to VII . 



Afternoon 



The basic criteria and objectives for choosing the topics and chapters 
for the entire course as a whole must be clearly spelt out in the first in- 
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stance. The books contain too much material in too overcrowded a manner. 

More emphasis has been laid on morphological and less on functional aspects. 

It was felt that some descriptive matter should be cut out and more illustra- 
tions provided in their stead. Form and functions should not be separated 
but integrated. Clearly defined objectives, produced even now, would provide 
criteria for selecting- or rejecting items. 

The Indian fauna and flora*, however, are adequately represented in the 
text and this is very satisfactory » 

The diagrams are uneven in quality and uncertain in function. They 
need to be divided into two categories ?- (1) Those that the authors expect 

the pupils to learn by heart. These should be one dimensional clear drawings 
without shading etc. (2) Artistic types of drawings* meant for merely looking 
at by the child. In this context it may be pointed out that the BSCS figures 
are too f arty f . 

In all the three books there is very little of the enquiry approach. 

In the middle schools, however, this' cannot be pushed too far. The deficiency 
could be overcome by some rearrangement and re-orientation. Book I can begin 
with a modified version of the chapter on ’Experimenting With the Living’ and 
then the subsequent chapters may be oriented with an emphasis on the concepts 
given in this new Chapter I, The chapter on dispersal is out of context and 
should be omitted. 

Chapter II may be replaced by ’How'a Green Plant Works’ and Chapter 
III omitted altogether, being conceptually better catered for by ’How an Animal 
Body Works’ - taking the human body itself as the case study and placed in 
Book II. Chapter on ’Naming and Classifying’ must emphasise the concept that 
classification is a key scientific process and should be developed in line 
with the proposed new Chapter I. 

In Book II ’Microscope’ • may be omitted and' a simpler account of the 
cell and cell division given which does not involve the microscope. 

The chapter on ’Life Processes’ in Book II is unsatisfactory as it 
deals with the various physiological processes more in the way of an abstrac- 
tion that extends to the whole of the biological world. In this section too 
there is much repetition of concepts but without any benefits from repetition. 
This would be difficult for the pupils to comprehend. Instead of animals 
and plants being torn apart to artificially bring together processes, these 
processes should be introduced more naturally as integrated phenomena within 
an organism - say in a green plant and a human body. This would be easier 
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for the students to understand and they would also better appreciate the 
inter-relationships between the various processes within an organism. It 
would also cut down the length of the course by reducing the repetition of 
similar concepts. 

Book III is excellent except that as already mentioned the ’Human 
Body’ could be dealt with in Book II, 

Teacher training is needed for implementing the course and a state- 
ment of the syllabus and of the objectives of the syllabus should be widely 
circulated amongst university departments of biology and amongst staff of 
teacher training institutions as soon as possible after the final editions are 
produced. 



(Grades 5/6) 



Vol. II 
(Grades 6/7) 

Vol. Ill 
(Grades 7/8) 



In summary the contents of* the books should be rearranged as follows i 
Vol, I ’’Experimenting- With Living” 

”How a Green- Plant Works” 

"Naming and Classifying" 

"Beginning the Story of Diversity" 

"How an Animal Works - Man" 

"Continuing the Story of Diversity" 

"Explaining Diversity - Evolution" 

("Explaining Diversity - Genetics") - only if 
considered suitable for Middle School 
Rest of content of present Vol, III less 
structure and function of man which would 
now be in Vol, II, 

3 o 2 Study Group Syllabus in Biology for Grades 9 - 11 . 

The first draft of this syllabus was discussed on Saturday, 26th 
October., It was possible no influence the seminar to include some topics from 
the proposed UNESCO syllabus grades 9, 10 and 11, These topics included 
’Conversation’, ’Animal Behaviour’, "Study in Depth of Two or Three Topics 
from the Whole Organism’, and ’The Population Biology of Man’. 

The final syllabus is now not too unlike the one produced by the 
UNESCO team with the exception that there is perhaps more emphasis on community 
ecology. The sections on cell biology are closely parallel in the two syllabuses. 
3,3 Schools in Madras 

It was possible to visit only three schools in Madras - two High 
Schools and one Baby Middle School, 

In general the standards of the High Schools were satisfactory except 
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for severe overcrowding of classes - 50+ children in each section. The 
curriculum in Madras is more rigid than in Delhi and does not give much emphasis 
to general education — art and music are badly neglected for example, and there 
is insufficient choice of subjects to cater for individual differences. 

Science courses in Madras are stereotyped and traditional with formal 
experiments to be completed in chemistry and formal dissections and demonstra- 
tions, to be undertaken in biology of the type abandoned many years ago in 
Australia and U.S.A. Science facilities in the schools are reasonable except 
for a generally low level of maintenance of the laboratories - especially in 
chemistry. Techniques of teaching descriptive biology and classical physics 
seem reasonably satisfactory but experimental methods in chemistry aud biology 
seem well below international standards. 

Conditions in the Baby Middle School were unsatisfactory because of 
severe overcrowding and because the style of school buildings merged each class 
into the next. There were no really isolated classrooms . Use of slates for 
teaching ’number’ and writing showed that the school was using very formal 
methods. There is no evidence that modern methods of teaching (e.g. integrated 
day) in the primary school have made any impact. Yet the attitudes of the 
pupils and the teachers were excellent. 

3.4 Work of the. Science Education Dep artme nt of S,CERT Hyderabad with Specia l 
Reference to the UNESCO Science- Te ac hing Project 

This centre has ambitious plans for the next few years. In primary 
teacher education, for example, it is planned to offer Summer Orientation pro- 
grammes to Secondary Grade teachers to teach UNESCO syllabuses in 100 training 
schools. There are also schemes for developing and supplying equipment and 
for preparing syllabus for teacher education in science. In the secondary 
field it is intended to pursue the following objectives. 

1. In-service training of graduate assistants 

2. In-service training for secondary grade assistants 

3. Improving pre-service teacher training curriculum and methods 

4. Conducting survey of enrolment and resources available in laboratories 

5. Curriculum research and field studies 

6. Producing reading materials for teachers and pupils 

7. Developing prototypes of apparatus and equipment according to the 
requirements of new syllabus 

8. Developing designs for manufacture of apparatus 
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9. Producing and supplying equipment to institutions 

10. Serving as liaison between State Department, NCERT, Ministry of 
Education, etc. 

11 . Training necessary personnel of the zonal centres. To fulfil all 
these requirements, there is need to strengthen this department. 

The centre has excellent well equipped science laboratories but is 
short of key visual aids. Chemistry kits in boxes are available for distribu- 
tion to schools. 

The introduction of the UNESCO syllabus to the Middle School is ^ell 
under way. The adapted syllabus for class VI will be tried out during 1968-69 
and for VII in 1969-70, and in the first year of the IV Plan, and the next 
three years at the secondary level. 

3 „ 5 Educational Activities of the Andhra Pradesh Akademi of Sciences 
This Akademi consists of about 50 Fellows and has a budget of 
Rs. 75,000 per annum, about - half of which is spent on science education. 

Educational activities include sponsoring popular science lectures; 
the translation of popular science books into the local language; sponsoring 

t 

of astronomy and natural history clubs; and mobile science van for taking 
experimental science to remote village schools. The latter service is highly 
organised and very successful. 18 demonstrations and experiments are available 
in biology; 13 + 9 in chemistry; and 17 in physics. In addition, a number of 
individual projects in science can be supervised. This is a most important 
scheme, that must have achieved a considerable improvement in science teaching 
in rural areas of the State. 

3.6 Schools in Hyderabad 

As in Madras the curriculum is relatively inflexible and does not cater 
sufficiently for individual differences in ability and interest. Cultural 
subjects such as art and music are badly neglected. 

Four High Schools were visited in and near Hyderabad, All were of a 
satisfactory standard except the Government High School at Irrum Manzil 
(Hyderabad-34) which had an inadequate science room. As in Madras, however, 
the science syllabuses were traditional and stereotyped. The UNESCO syllabus 
should introduce a note of well needed reform. 

3.7 Science Departments of Osmania University, Hyderabad 

Some time was spent inspecting the Departments of Botany, Zoology and 
Chemistry at Osmania University and interviewing post-graduate students. The 
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Botany and Chemistry Departments are wall equipped and the courses ara 
geneially modern and up-to-date. Thera is a tendency, though, to try to cover 
too much ground in the botany programme. Criteria have not been established 
for eliminating some content to make room for modern aspects of botany. The 
Zoology Department is very strong in parasitology but otherwise is traditional 
in orientation with emphasis on - systematics- and structure. 

The Chemistry and Botany Departments are both active in helping to 
up-grade science teaching in the schools of the State. 
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APPENDIX B 



A PROPOSAL TO DR. M.C. PANT, HEAD OF THE DEPARTMENT OF SCIENCE EDUCATION, 
AND TO PROFESSOR S.A. BALEZIN, CHIEF TECHNICAL ADVISOR UNESCO, FOR A 
PROGRAMME TO EVALUATE THE EFFECTIVENESS OF THE MATERIALS PRODUCED BY 
THE NCERT/UNESCO SCHOOL SCIENCE PROJECT IN DELHI SCHOOLS 



I, Background 

1. Thirty-one experimental, i.e. Government, Municipal Corporation, 
Public and Private schools have been using the courses of the 
experiments], project of teaching science and mathematics since 
July, 1966. These schools have been giving feed-back to the 
proj ect . 

2. Out of 31 schools about 25 will be sending candidates for the 
public examination for class VIII to be held in March 1969. 

3. In addition to 31 Delhi schools, 118 central schools introduced 
the teaching materials in class VI from 1967. No feed-back has 
been received so far from these schools. 

4. About 450 schools under the Delhi Administration have also 
started using the materials in class VI from July 1968. 

II . The Need for Evaluation 

1 . To determine the suitability of the materials and concepts in- 
volved therein for the various age levels and abilities of the 
students . 

2. To discover the interest aroused among pupils by the new courses. 

3. To investigate problems of implementing the courses, e.g. nature 
of practical facilities, time devoted for each subject and topics, 
and administrative problems. 

4. To give detailed feed-back on the effectiveness of each chapter 

of the books in order to make further improvements more effective. 

5. To provide some basis to the various State educational authorities 

in India for adapting or adopting the materials of the project 

for their schools. 

III. Nature of the Data Required 

For biology, chemistry, physics and mathematics the following type of 
information should be obtained : 

1. Appraisal by teacher of factors such as :- 
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a) Problems in the implementation- of the project including 
facilities available in schools. 

b) Assimilation of material by the students. 

c) Difficulties - faced by the students in learning new materials. 

d) Degree of interest displayed' by the pupils. 

e) Amount of the- text- material covered. 

f) Style- of - the textbooks. 

g) Suitability- and relevance of- illustrations given in the books. 

h) Effectiveness - of- the- questions- given in the textbook. 

i) Comments on the Teachers’ Guides. 

2. Observation of the selected classroom lessons to assess the 
validity of data collected from the teacher. 

3. Achievement tests administered to tue pupils for each major unit 
of each textbook 

IV. Plan of Evaluation 

Because of the limited facilities available in the Science Education Dept, 
of NCERT for evaluation, the size of the sample should include not more 
than nine schools or nine subject groups. As far as possible this small 
sample should be a representative sample and should be sub-divided as 
follows for each subject : 

Group 1 . Three schools rated as being most- successful with the new 
materials : (one Co-ed Private, one Government B.E.S.S., one Government 
G.H.S.S.) . 

Group 2 . Three schools rated as being only indifferently successful with 
the materials : (one Co-ed- Private, one Government B.H.S.S., one Govern- 
ment G.H.S.S.). 

Group 3 . Three schools rated as being less successful with the new 
materials : (one Co-ed Private, one Government B.H.S.S., one Government 
G.H.S.S.). 

Step I . Rating the schools for selecting the samples. 

The officers of DSE and UNESCO experts can be divided into the 
following two groups : 
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Group I 

Mr. K.S . Bhandari 
Mr. S.P. Sharma 
Mr. K.J. Khurana 
Dr. B. Brared 
Dr. A. Tamar in 
Mr. K.V. Rao 
Dr. V. Galushin 
Dr . L . Levchuk 
or four groups : 
Group I 



Group II 
Dr. B. Atreya 
Shri G. Raju 
Mr. R.C. Sharma 
Mr . Chho t an-S ingh 
Dr. V. Baulin 
Dr. A. Margolis 
Dr. V. GaUchov 
Dr. I. Naumov 



Dr. B. Brared 
Dr. A. Tamar in 



Group IV 
Mr. R.C, Sharma 
Mr. Chho t an-S ingh 
Dr. V. Galakhov 
Dr. I. Narmov 



Group II Group III 

Mr. K.S. Bhandari Mr. K.J. Khurana Dr. D. Attreya 

Mr. S.P. Sharma Dr. K.V. Rao Sh. G. Raju 

Dr. V. Galushin Dr. V. Baulin 

Dr. L. Levchuk Dr. A. Margolis 

If there will be two groups then each group will be responsible 
at the first stage for rating 15-16 experimental schools. If there 
will be four groups, then each group will be responsible for rating 
7 to 8 schools. 

Each school will be rated according to the three categories 
mentioned above (in para IV). The main criteria for rating the schools 
may be as follows : 

1. Qualification of the teacher involved in the project. 

2. Practical facilities available in a school (whether a school 
has been equipped to teach science subjects or not) . 

3. The materials assimilated by the students. This should be 
judged on the basis of (a) result of the examination for the 
previous class, (b) day to day , monthly and other tests, etc. 
and (c) observation of teaching-learning process in classroom 
situations . 

4. Amount of materials in science subjects covered in each class. 

5. Degree of interest displayed by the students. 

6. Extra curricular activities (science clubs, etc.) 

List of the selected experimental schools should be prepared by 
the visiting group. Lists of each category of schools prepared by 
each group should be consolidated and three schools from the con- 
solidated list for each category should be selected at random. 
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Step II. Evaluation of Selected Schools 

In each selected school, all the sections of the experimental 
classes in any one or more science subjects should be evaluated. 

In each school the representative sample will consist of : 

a) three classes VI, VII and VIII 

b) one, or more than one, section in each class 

c) three or four subjects in each class 

If one section is included in any one school there would be 11 
subject groups. 

The maximum number of- sections in each subject to be assessed 
would be 54, 

This sample would provide an accurate minimum assessment of the 
assimilated material by the students. 

Step III, Implementations of the Plan 

In 1968 it is proposed to evaluate mostly sixth and seventh classes 
and only partly eighth class. It is desirable that two co-ordinators 
be appointed or selected from the staff of DSE and DCE (one from each 
Department) as evaluators of the project as a whole. 

These co-ordinators should look after the evaluation programme in 
all the subjects. In each subject one officer- (a subject officer) 
should be made responsible- for evaluation-.- If possible, a science 
counsellor from Delhi Directorate,^ research- assistant , or an 

experimental teacher should- help the- subject officer in administering 
tests and collecting data. 

This would mean- that each subject officer will have to evaluate, 
on average in the 1968-1969 school year, 4-5 schools each month covering 

about 18-20 sections. He should collect and analyse the following 
sets of data : 

1. structured interview with teacher 

2, test results' from students. 

Each subject officer- should observe at least one lesson while 

visiting the school and prepare a report of his findings with respect 
to items No, 1 and 2 above. 

For constructing all types of tests and interview forms, the 
officials of the Department of Curriculum and Evaluation should be 
requested to help the officers of the DSE. Also in this connection 
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workshops for the construction of tests should be organised in 
collaboration between two departments of NCERT - Science Education 
and Evaluation and Curriculum. 

In addition to this, UNESCO experts should- advise and supervise 
the evaluation programme in any one school and help in implementation 
of the evaluation programme. 



G.R. Meyer, UNESCO Consultant 
Dr. L.V. Levchuk, UNESCO Expert 
K.S. Bhandari, Department of 
Science Education 
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APPENDIX C 



REPORT TO THE NCERT/UNESCO SECONDARY SCHOOL SCIENCE PROJECT ON THE BIOLOGY 
SYLLABUS FOR THE MIDDLE SCHOOL GRADES VI TO VIII 



The construction of the biology course for the secondary school grades 
VI to XI is based on the principle of linear development. There are, however, 
some topics such as the cell, evolution and the anatomy and physiology of organ 
systems that have been developed in a spiral or concentric way, the topics 
being introduced in Middle Schools and treated again in a new way in High School. 

The reason for the emphasis on linear development is understandable. 

The accepted view is that school courses in India, largely for economic reasons, 
must be compressed into as short a span as possible, while at the same time 
ultimately reaching standards comparable to those in Britain, Australia, UoS.S.R. 
and U.S.A. Repetition of material must, therefore, be cut to a minimum. The 
spiral or concentric approach usually adopted in the teaching of science in other 
countries is a luxury that India cannot afford. 

There are however, some dangers in adhering too strictly to the 
principle of linear construction. The principle could lead, unless suitable 
precautions are taken, to the following shortcomings in the course of studies 
for the Middle Schools. 

1. The basic knowledge of biology necessary for an understanding of generaliza- 
tions and principles, is the diversity of plants and animals. Much emphasis must 
be given to this topic in the Middle School. This is the more traditional part 
of established courses of biology, usually taught as descriptive material and in 
a didactic manner. Great care must therefore be taken in programmes of teacher 
education to ensure that diversity is taught to emphasise general principles and 
the processes of modern biology. There is a grave danger that it will be taught 
as a series of isolated facts. 

2. Because a linear programme does not fully achieve its objectives until the 
conclusion of its total programme, there is danger that a pupil in Middle School 
will not appreciate the reasons why it is necessary to study certain topics. 

There is some possibility that parts of the programme could appear unreal, un- 
related to the needs of the pupil and generally academic in orientation. This 
could lead to a loss of interest in science with all that implies (e.g. poor 
learning and poor recruitment into senior courses). It also means that there 
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is some danger that pupils who leave school at grade VIII (and this is a high 
percentage) will never appreciate the reasons why they studied certain topics 
or performed certain tasks. Their education may not have much application in 
their every-day lives. 

3. The concentric element in the programme does give some opportunity for 
pupils in Middle School to appreciate something of their relationships with 
the environment, but because of the linear structure, and because environmental 
studies are emphasised in High School, there is a danger that the following 
vital topics will not be given sufficient attention in the Middle School :- 

i. Adaptation to environment 

ii. Sex and inheritance 

iii. Inter-dependence of the living and non-living world 

iv. Conservation 

4. Care must be taken even in a linear sequence, to provide for an occasional 
section which draws together many of the principles emerging from the course. 
This is particularly necessary at the conclusion of class VIII where, for both 
terminal and continuing pupils, there should be a ’concluding section’ drawing 
together the main ideas of the syllabus and indicating their significance in 
the every-day lives of the pupils. Absence of such a section could be a serious 
shortcoming. 

5. In a linear programme of biology there could be a somewhat abrupt transition 
from the work of Middle School to the work of High School unless special care is 
taken to avoid this. Of necessity the work in Junior Classes is based on sd.mple 
observation and experimentation. While this continues in High School, the work 
at the same time requires a much more sophisticated way of thinking. It 
emphasised generalisations, abstractions, concepts and theoretical models. Care 
should be taken to reduce the abruptness of the change by providing ’bridges’ or 
’natural links’ between the Junior or Senior courses. Articulation can be of 
two types as shown by the following diagram. 
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Some Links and Bridges Between VIII and IX 



In the diagrams each line represents the linear development of a central theme 
of biology. Bars shown EZZZZZZZ3 represent essentially concrete experiences of 
observation and experiment, and bars shown represent experiences de- 

pending largely on abstractions', generalisations and conceptual thinking. 

The type of articulation shown in A should be avoided and that shown 
in B should be developed as far as possible. 

GENERAL RECOMMENDATIONS 

1. Because of the need' to. reduce overlap and repetition to a minimum, the 
principle of vertical rather than concentric construction of the syllabus 
should be retained. 

2. The general framework and orientation of the syllabus should also be 
retained with some minor amendments aimed at reducing the possible short- 
comings indicated above. 

3. To provide a summary unit for the close of the course for Middle School, 
and to give a bridge between the materials and types of thinking of Middle 
and High School, the following topics should be included in the course 
for grade VIII. 

i. Simple concepts of inheritance in man. Mendel’s 3:1 and 9:3:3: 1 
ratios. 

ii. A new ’summary’ section called ’Man and his Environment’ should be 
included at the end of the course. This section should give some 
understanding of the relationships between the living and the non- 
living world, a simple analysis of the biological events occurring in 
an agricultural field, and a general consideration of the way man 
should learn to control, manage and conserve the resources of his 
environment. 
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To provide space for the new material certain sections of the 



diversity of plants and diversity of animals; and one or two 
topics from human physiology/ should be omitted or given less 
emphasis. (See Appendix I). The physiology section, however, 
is in the main, excellent. 

iv. In the case of plants and invertebrate animals the sequence by 
phyla should be retained but the treatment of examples should 
provide more obvious evidence for the evolutionary and ecological 
ideas to be introduced in High School. This could be achieved by 
stressing adaptive features of the organisms. In the case of the 
diversity of placental mammals the formal treatment by Orders 
should be abandoned and the examples grouped instead under adaptive 
headings, e.g. ’Flying Mammals’; ’Aquatic Mammal’; ’Forest 
Mammals’; ’Desert Mammals’ , etc. 

The emphasis on the importance of various organisms to man is 
excellent and should be retained. 

SPECIFIC RECOMMENDATIONS IN TERMS OF PERIODS 

1. Reduction of diversity of plants and animals by at least 20 periods. 

2. Reduction of human physiology by 5 periods. 

3. Introduction of a new paragraph XA on page 42 - "Mans’ Inheritance" - 
5 periods. 

Principles of inheritance. 3:1 and 9:3:3 2 1 ratios. 

Some examples of human inheritance 

4. Introduction of a new section following the present paragraph XI on page 
42 - 

’Man and his Environment’ 20 periods. 

Inter-dependence of the living and non-living 5 periods 

The biology of an agricultural field 10 periods 

The management and conservations of man’s resources 5 

periods 

RECOMMENDATIONS FOR OMISSION- OR REDUCTION OF SPECIFIC TOPICS 
See Appendix I 

RECOMMENDATIONS ON USE OF MICROSCOPE 



See Appendix II 

CURRICULUM GUIDE FOR THE PROPOSED NEW TOPIC ON MAN AND ENVIRONMENT 
See Appendix III 



DETAILED STATEMENT OF NEW TOPIC "MAN AND HIS ENVIRONMENT" 



See Appendix IV 



APPEND IX C (C ont/d . ) 
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APPENDIX I 

RECOMMENDATIONS FOR DELETION OR REDUCTION OF TOPICS IN THE SYLLABUS IN GRADES 

VI TO VIII 



A. COMPLETE DELETION 

type of stems p 0 25 

arrangements of leaf on stem p 0 25 

inflorescences p. 26 

types of fruits p. 26 

families of flowering plants pp 0 27-28 

horsetails, club-mosses and fossil pteridophytes p. 28 

Paramecium p. 30 

Cyclops and Daphnia p„ 32 

cockroach - internal structure p. 32 

boney fish - internal parts p. 33 

Calotes - internal anatomy p. 34 

pigeon - internal anatomy p 0 35 

Orders of placental mammals p 0 36 

prevention of curvature of vertebral column and flat foot p. 33 

effects of sport and liquor on the circulatory system p. 39 
Bo REDUCTION IN EMPHASIS 

Note : As this is basically a matter of interpretation, evidence for the 
recommendations comes mainly from the texts. I suggest the syllabus it- 
self be amended by making the notations indicated below in brackets. 

Page 

23 cell division (concept only, no treatment of mitosis) 

23 composition of air (brief mention only) 

25 venation in leaves (mention function only not types) 

26 vegetative reproduction (mention only potato, a sweet potato) and 

banana, (cuttings and grafting - briefly) 

28 algae : Qilamydomonas , Spirogyra (simple structure but not life 

histories) 

28 fungi : structure and general biology but not life cycles of Mucor, 

mushroom and Penicillium 
28 lichens (briefly) 



Page 

28 moss (briefly - no details of life cycle) 

28 fern (briefly - no details of life cycle) 

29 gymnosperms (briefly - no details of life cycle) 

30 earthworm (as in syllabus but amend to read 'no details of 

reproductive system') 

natural and artificial immunities (brief treatment) 
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APPENDIX C (Cont/d.) 
APPENDIX II 



C r RECOMMENDATION ON THE USE OF THE MICROSCOPE IN CLASS VI TO VIII BIOLOGY 



Given an ideal educational system there is little question that every 
pupil in the lower forms of the secondary school should have an opportunity to 
learn to use the microscope for the observationof living things. Almost no 
school system in the world has attained this ideal. 

There is, however, a number of arguments that have been put forward in 
many countries against introducing microscope work before the higher grades of 

the high school. Those arguments', translated in to the Indian context, could 
be summarised as follows : 

1. A usable and worthwhile microscope is relatively expensive and money spent 
on this one instrument could buy a considerable stock of more versatile 
equipment. We must be careful not to buy instruments so cheap that they 
are just hand-lenses in fancy stands. 

2. Microscopes are delicate precision instruments requiring considerable skill 
on the part of the users. They also require constant skilled maintenance 
snd this is not usually available quickly and easily. 

3. At best, State departments of education in India could probably place only 
one .nstiument in each Middle School. This would mean individual pupils 
could not effectively use the microscope. Microscope could only be used 
for demonstrations set up by the teacher. The use of the microscope for 
demonstration purposes has the following disadvantages 

i. The teachers can not be sure that each pupil sees and understands 
what he is expected to see and understand 
ii„ If many pupils use the one instrument, one after another, it 
continually goes out of focus or the slide moves on the stage. 

If moving objects axe being studied, they frequently leave the 
field of observation. This means that the demonstration requires 
the constant undivided attention of the teacher. The teacher must 
also try to interpret for each pupil individually what each pupil 
is seeing while looking into the instrument. 
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iii. Each pupil in the queue gets little more than a glance down the 
eyepiece. If there are 30 children in a class each would have 
only 1 minute for his turn, there is thus no opportunity to observe 
slowly and in detail, and yet this is the only way that the 
observation can be interpreted, 

iv. The interpretation of what is seen in a microscope requires con- 
siderable skill and absolute familiarity with the instrument. This 
comes only with regular use of the microscope; that is impossible 
if it is provided only for demonstrations, 

v. Because the teacher must give full attention to each pupil in the 
queue in turn, the rest of the class is neglected. One period 
must be sacrificed in order to give each pupil one minute of 
observation, without any certainty that that observation will be 
meaningful, 

4. Many syllabuses on analysis, reveal a very low frequency of use of the 
microscope. Sometimes the frequency is so low that there seems little- 
justification for buying such an expensive and difficult instrument at all. 
Analysis of the syllabus for grades VI to VIII in India (UNESCO) /NCERT shows 
the following situation : 

140 c. more demonstrations, practical activities or field excursions 
are specified in the. syllabus. Of these, only sixteen (12%) specify 
the use of the microscope. This list could be reduced to 5 only (1.4%) 
by the use of suitable visual aids. The five that remain are as 
follows :- 

different forms of bacteria 
pond scum 
living protozoan 
epithelium from the mouth 
5. blood smear 

Even these 5 could be replaced by alternative experiences - projector 
slides, charts, pictures or single concept 8 mm film loops. Admittedly 
those are poor substitutes for direct observation if the latter can 
be done well. It is, however, worth questioning whether the loss of 
this experience would seriously endanger attainment of the over-all 
objectives of the course,. 



examination of 1, 
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RECOMMENDATIONS 

A. First Preference ,, Microscope work should be omitted from classes V to VIII. 
All specifications for practical work should be amended to omit the use of 
this instrument and texts and related materials should be modified 
accordingly. 

Alternative mc.ans of teaching' the material should be substituted. 
Schools should purchase 35 mm slide projectors and make extensive use of 
slides of 35 mm photomicrographs, A projector is a more versatile instru- 
ment than a microscope, as- it serves all subjects and almost all topics. 

B» Second Preference . If the microscope work is retained it should be left 
as an option, with prevision for alternatives such as projector slides. 

Texts and other materials should be modified accordingly. 



APPENDIX C (Cont/d.) 

APPENDIX III 

CURRICULUM GUIDE FOR THE PROPOSED NEW TOPIC ON MAN AND 
ENVIRONMENT FOR MIDDLE SCHOOL SYLLABUS IN BIOLOGY 



MAN AND HIS ENVIRONMENT 



Interdependence of the Living and the Non-Living 

Pose the question that life has existed for thousands of 
millions of years, each generation using raw materials from the 
environment. Yet these resources have not been exhausted. 

The answer to this apparant paradox is to be found in 
an understanding of the relationships between plants (producers) 
and animals (consumers). There is a cycle of life and death. 
Elements and simple compounds leave the non-living world at about 
the same rate as they return, maintaining a balance. 

Elements and simple compounds that cycle between the 
living and non-living are water, carbon and- oxygen, nitrogen 
and other inorganic- chemicals- such' as - salts-, necessary for 
living things. 

The source of energy for living- things is - the Sun. This 
energy does not flow in' a cycle. There is a one-way flow of 
energy through living systems. 

An Agricultural Field 

An agricultural field is subjected- to the changes of 
the environment that neighbouring areas must experience. There 
are periodic droughts and- possibly floods. The quality of soil 
varies with both the climate and the nature of the parent rock. 
Soil consists of mineral particles, air and water plus materials 
produced by living organisms . 

Soil supplies most of the raw materials for the living 
things of the field. Air is another resource, supplying oxygen 
and carbon dioxide. Energy flows in to the field from the Sun. 
The producers of the field are the plants. There are strata or 
layers,, First there is the soil layer, then a thin layer of 



surface litter and finally the layer of living plant shoots. 

Each layer is a special kind of place different from each other 
layer . 

The animals of the field live in the layers. In the 
soil itself many organisms such as the earthworms are adapted 
for burrowing and living in- darkness. They contribute to the 
fertility of the soil. In the litter* and in amongst the shoots 
many insects and other invertebrates are found. They are 
fri§hly adapted to resist dryness and to live on the resources 
of the field. Many are potential pests for the crops, but all 
are important in providing food for carnivorous birds and other 
small vertebrates and also because they contribute to the 
fertility of the soil. The main danger of growing a single 
crop is that it makes a once varied place uniform and hence 

suitable for a particular species of insect which could become 
a pest. 

Grazing mammals could be* placed on the field by the 
farmer if the crop is* suitable fodder* 0 * These animals are 
suitably adapted for grazing. Care must be taken to stock the 
field with the* numbers of cattle* that could be supported in 
a poor season. It is dangerous to stock only for a good 
season. The number* of herbivores in the field is determined 
by the quantity of food (i 0 e 0 fodder). In a natural community 
or in a game park the* number* of grazing cattle are also partly 
controlled by the number of carnivores (e.g, tigers) that eat 
them. The balance of- nature* is* such that there is more grass 
than grazing mammals* and* more* grazing mammals than flesh 
eating mammals. Biologists* call* this the Pyramid of Biomass. 

The cycles of* water, carbon and oxygen, nitrogen and 
salts operate in the* field ensuring a renewal of* the resources 
for the crop. If the cycles are disturbed,* however, such as 
by taking away the crop and not* letting it return to the soil, 
or by trying to force too much growth for the resources (e.g. 
water) available, then unless suitable precautions are taken, 
the field may not function properly and could become useless 
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to the farmer. Precautions must be taken to return resources 
to the non-living world. Fertilizers are one way of achieving 
this. 

The whole system must be carefully controlled by the 
farmer. If the yield of the product is to 1 be increased then 
he must understand how to improve- the resources of the field by 
ensuring a most economical - turn-over - of the cycles. 

III. Man and Conservation 

Man utilizes many resources - some are renewable and some 
not renewable. Renewable resources are generally those from the 
living world - soil, forests and wildlife, for example. 

Man must conserve his environment. Conservation means 
the proper management and use of resources. In the case of non- 
renewable resources, such as certain - minerals , it means the 
application of our scientific knowledge to the development of 
suitable substitutes. - In the - case - of renewable - resources it 
means the establishment of - a - balance of harvest and renewal so 
there is a continuous yield. 

Biological resources that must be conserved by man in- 
clude soil, forests and wildlife. There is danger, too, that 
man will pollute his resources by pouring wastes in to rivers or 
in to the atmosphere. Another danger is that the careless use 
of powerful insecticides and other chemicals may disturb the 
balance of the natural cycles - . Fortunately biologists are now 
aware of these dangers and are seeking ways of overcoming them. 

The final solution, however, rests with individual citizens who 
must be aware that in making certain unthinking changes in our 
environment they may cause other changes, the consequences of 
which they cannot foresee. By understanding and co-operating 
with the forces of his environment - man will increase his control 
over them. 
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DETAILED STATEMENT OF NEW TOPIC "MAN AND HIS ENVIRONMENT" 
PROPOSED FOR MIDDLE SCHOOL SYLLABUS IN BIOLOGY 



MAN AND.. HIS ENVIRONMENT 



20 periods 



I. Interdependence of the living..and non-living 



5 periods 



The sun as the source of energy for living things. 

Food chains i plants (producers ) ; animals 
(consumers); and bacteria (decomposers). 

Exchange of chemicals between the living and 
non-living world „ Simple idea of cycles of water, 
oxygen and carbon and nitrogen. 

Man’s place in the chemical cycles. 

Demonstrations- and' Pupils Activities 

(1) Study of a balanced freshwater aquarium 
containing water weeds, small fish and 
pond snails , 

(2) Working out, by observation, some food 
chains which include man. 

Field Work 

(1) Study of the plants and animals of the school 
garden to work out which' are producers and 
which are consumers. 

II, An Agricultur .-Id j O periods 

The sun as the source of energy for living things 
in the field. The environment in the field. Daily 
and seasonal changes in heat, moisture and light. 

Drought and flood. Animals and- plants of the field. 

Adaptations of animals for living in soil and herb 
layers . 

Role of insects and other invertebrates as (a) food 
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for other animals - food chains, (b) potential pests 

and, (c) possible aids to the farmer - pollination, nutrition 

of soil, etc. 

Grazing mammals (e,g. cow, goat, antelope). Dangers of 
overstocking. Place of grazing mammals in the food chains 
of the field. Influence of carnivorous mammals in natural 
communities. The pyramid of numbers. 

Brief consideration of the chemical cycles (water, oxygen 
and carbon and nitrogen) in the field. Dangers of disturbing 
the cycles by total removal of crop, etc. Roles of fertilizers, 
rotation of crops v contour- ploughing, fallow periods, and 
proper crop and herd arrangement. 

Field Work 

(1) Study of the plants and animals of an agricultural field 
to study their adaptations, 

(2) Working out of typical food chains in the field. 

(3) Study of the methods used by the farmer to conserve 
his field and produce the maximum yield . 

III. Man and the Conservation of Nature 5 periods 

The need to conserve biological resources - soil, plants and 
wildlife. Methods of conservation. Methods of preventing 
pollution of air and water. Dangers of careless use of 
pesticides in disturbing the balance of nature. Responsibility 
of every citizen to practice conservation. 

Field Work 

(1) Visit to a Game Park and National Forest to study methods 
used for the conservation of wildlife, trees and soil. 

(2) Comparisons between neglected farms, erosion and well 
managed farms , 

(3) Planting of trees and shrubs in the school grounds and 
in suitable places in the community. 
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REPORT TO PROFESSOR S.A, BALEZIN, DR. M.C. PANT, AND THE UNESCO/NCERT BIOLOGY 
SYLLABUS COMMITTEE ON BIOLOGY BOOKS- PARTS I, II AND III PRODUCED FOR INDIAN 

MIDDLE SCHOOLS 



In this report, comments are not included in the over-all structure of 
the programme, on the selection- of topics or on the proportions of time 
allocated to each topic. Nor is the philosophy of the course — its objectives 
and criteria - considered. These aspects of the books result from haracter— 
is tics of the syllabus for Middle School - and these characteristics have been 
discussed in detail in a separate report. 

1.0 Practical Work 

An excellent feature of the- books is the close integration between 
theory and practical work. Almost' all new topics begin with either observa- 
tions or experiments and- this- is- consistent with the best teaching method. The 
practical work is not presented in the form of the open-ended enquiry that is 
the fashionable trend in programmes- such as B.S.C.S, (U.S.A.) and Nuffield 
(U.K.). Most of the work is to check on described structures or to verify 
stated laws or principles. This emphasis is probably deliberate. Open-ended 
enquiry requires a sophisticated level of teaching. and a practical resource in 
the schools that is possibly unrealistic at this stage of development in Indian 
schools. Nevertheless some experience should be given in the solution of open- 
ended problems and it is recommended that about ten such experiences should be 
given each year in the form of projects. These projects should require pupils 
to investigate specified problems to which the answer is not. known to either 
pupil or teacher., 

2 . 0 Style of English 

For pupils aged 9, 10 or 11 the English style must be very simple. 
Technical terms should be reduced to a minimum, long words should be replaced 
by short words wherever possible and sentences should be short. 

In this regard Part I is most successful, Part II less successful and 
Part III least successful. 

For example, the following extract from Part III, page 98, is probably 
too formal : 

"The curves of the vertebral column easily change in the course of time, 
depending on the posture of the body. Thus a bent-over position will 
greatly intensify the thoracic curve and diminish the lumbar curve. If 
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the posture of the body is such that the trunk is inclined to one 
side, a side curve will appear and prolonged maintenance of the 
body in an incorrect posture will produce habitual abnormal curves 
of the column, which will gradually become more and more fixed and 
remain through the life," 

It could be simplified, perhaps, somewhat along the following lines: 
"The curves of the backbone change according to the way we sit and 
stand. If we crouch, or walk with a stooped back, then the back- 
bone curves in an unhealthy way. At the back of the chest the 
curve is made larger. In the lower part of the back the bones are 
squeezed together. If we carry a heavy load in one hand the back- 
bone curves to one side. There is danger that if we sit or walk in 
these ways as a matter of habit, the backbone may become set and 
fixed in an incorrect position. This could give a mis-shapen body, 
clumsy and awkward movements and disorders of the muscles and nerves." 

Whenever possible a concept should be introduced through some 
experience known to the pupil. For example in the section on snakes (p. 133 
Part II) the idea of using experiences familiar to children has been recognised 
but not as the introduction to the section. The reference to the snake charmer 
should be used to introduce the topic of snakes. 

On the whole, though, the style requires only minor modification. 

3 . 0 Summaries 

The summaries at intervals throughout the book are useful and should be 

retained , 

It is recommended, however, that they be printed in a different type - 
italics or bold, to make them stand out and prevent their confusion with the 
main text, 

4 .0 Illustrations 

1. The number of illustrations is adequate and most are necessary and 
relevant , 

2. The quality of the art work is uneven. Some illustrations show 
excessive detail (e,g. figure 4.8 Part I) while others are 
simple outline drawings (such as figure 4,7 Part I), Some are 
too dark with too much shading (e,g, figure 5,1 Part I) , 

3. Most illustrations are of the correct size but some (e.g. figure 
6.14 Part I) are too small. 
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4. At present the illustrations are well spaced and located in 
suitable positions with regard to the text. 

5. Labelling, in general, needs considerable improvement. 

Some diagrams (a minority) give too much detail in 
the labels (e.g. figure 5.5 Part II) 

Some diagrams have inadequate labelling, insufficient 
to explain structure (e.g. figure 8.3 Part I). 

Some diagrams have not been labelled at all and serve 
little function in the text (e.g. figure 7.1 Part II). 
jNJBo The "Key” system of labelling used throughout 
is not satisfactory as it creates an unnecessary 
intermediate step (i.e. decoding the key) between the 
learner and the material he is to learn. Labels 
should be printed beside the structure or feature to 
which they refer. This is a most important and serious 
criticism. 

6. Many captions are too brief 0 

7. A more serious criticism is that the text does not refer 
specifically to the illustrations in all cases. 

Recommendations 

1. The style of drawing should be standardised in two forms : 

(a) all diagrams that pupils should know and be able to reproduce 
should be in the form of simple drawings without shading. They 
should be easy to copy and reproduce from memory. 

(b) those diagrams included for background, general interest or 
enrichment, and which are not intended to be learnt and 
reproduced by pupils as part of their basic study programme, 
should be presented more artistically with shading and a three- 
dimensional style. 

2, Labelling should change from the ’’key" system to the "direct label" system. 
Each illustration should be adequately labelled consistent with text. 

4. In some instances captions could be expanded to give clearer explanations, 
e.g. figure 1.17 Part I ’sporangium of the fern’ could br changed to ’a 
ripe sporangium of a fern bursts open to release its spores’. 

5.0 Questions at the End of Chapters 



i) 

ii) 

iii) 

iv) 



The questions at the end of each chapter have three shortcomings . 




